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Tilt unhq~w~uld llkt I~ Ihln\< I'" Plni"plnl.' In Ihb ..lursh proj«I,., ..rll "' Ih.
Sinn 1'.I"lint Indudry C... l.r II 110. R"d.... r.r lruiliul••fTrchn~lolU' f.r '''PP''.lin~ Il,il
worl<.
In the 1m. Ihen: WU on s~plolion Ortl:p,rimsnnl IcdUlK:&Iul.i,nns:r
prolf&l'l' II the nlllionll,llltc ell !oclllt:...ds. 11,= proV"nu: wers
dou''''''& 10 pro"""e wmplil""," (for 'hn~ li",u,11I1 neollcd 10 comply)
u.d ""lIl11ion p"'''CnfIOll, p,""'otin, the lIldopIion of ell.·inl/l/fl."tlUy
f,i.ndly 1""lvIololle. in .mllllim». """ever,lto, "".... diW",,,I!. The
'OIl, ofrhi. ~JlC' Me 10 tclllllilli how ,n";IOlIlIlelllal progrlnls Ill'hc
U,S. tOr .....11 bu.inruc. hi e"", ...d ~""f.1Mt pur I..... .k<:ld.~ Il'Id 10
be"n 10 e.plorelM effect,"" ufth..... plO~"'. (,,,,,, tho I"'I1f:'<-'C,i~e
or '1lI.11 Ol>mp~",iu.
Whtn de~dopi",& progrnnllO proIIMMs ,he adopIioll orsn~ilolmcll,.lIy friendly IstIltloIYI'5:1 ill
f"",s. dol", to '" lIllal1lil1llS i, p;vtk.11I1rd,m••11 (US GAO 1001). SevcnrllC:IC;u-o;hero IIIv"
fOllfld ,bl UllIllcr flnM letld 10 f..,., licit....MlleRtel' iR "",... jnlll,ld e<~""di"~ .esul.rOlY
requilSlTlCnu (Yueer 1911: erai" IfId lIop~lns 1000. Dun. lJro"ll el oJ. 2000). II isllimeu!1 10
~I rht;,pproprWe infOflllllion Illd kfIowlcd,clo lhn, s:mtlla lirms.fld 10 CIllble them 10
I",pl..menl toludoru. lI_pmn, I~'" dudlcnl'''' ""m...o.'c._perimenlS ... bcinl CQ,Id"ctell
IIlIIw:l federl!, IUle.1Ud localle..... ls 01 IO"ff!'lmCllIlimcd al ;njWoviog .....v;mom."lll DulComes
1lI1l1L111 forms. with and withoulltlUlarion
Since I/le IIIfd 1~1O':I, the U.S, Er,...lronmatfal ProlstllQn AtclCrlfld loCalO Is~.len";,ol"""nLllI
......it....,"' ~Iied "" ....uitty lIf'1llunlltf 1"011'11\' cmptusfdn, Ic.bnltarllnfOlmIlIOll.fld
tlin:c11:UUunce to CDOOUl"Ige pollutillR p"'venliOll ta:hnolo,~ dlfTIuion in sman o:ornpllllics.
Govcnlmm' a..,.a.s Illl eooJI-Inlly evolvi". theK ~p,m, 10 make Ihtm ......c appelli"l 10
.....11 buIi""':lC1 in Ihn blIp:lof....winl in more lirm•• These UperimlnlS (n/Iy~ formin& lhe
fOW>lblion or. nul wave of ctI";rOllme"w polie~_ EvidenceoftIM: lUCCeu oflhes.e PfOII',rnl
lCncb to be~II.00we"CI. m&l;inl;1 dimS1llt fof 11:Jt:i>lC/>ets ond PQlicyIJ,"lttn to eVlluale
Illel. belltfilS ond It> tlcw:lop orpnilltionlll modeh of.""",ust..1 p,,,...m..
no...,.m oflllK pIClD' .... IOUMI........m"--ol prop_ .... u.s. for ......
b!')lIIU1CJ 1\;1,,. e\OUhoW Oot, the: J851 two d«..orsalld 10 be... 10 nplor<; lIlc iflIl_ of
ltd..oe.aIlIJJkI*,," pr."....-s on _It aJ¥i1OlnC....I docMc:~ c(JlNII~. We ••w_
'ui¥1dJ '-lIM. priaI.. ~lr)'•• McIO{ ..hae IlNll rll_ p1cdo-iaalt AIkf. brief
0''''''''''' of Ille U.S \lr,"till.IIIdIl~IIy."'e n'o'lo<\II ho...~lnvo~ wil~ ....g
prwu''''' e"""WIIlIoi5loricd)' We iIlm U¥>l:W ~llrYCy, .-:er.-itw...... --w,-. obIa lO
_Ik erfearfCIIUI <Jillle$c ptop-. ~Iy, we 41_, how. _ pIlaM ofJOWfl'l""III
P,fl<'""c'lLIl ioII.od m"Ol""..,ClI II eu.., K'"' ,n 'e;pollJt to Ihe d ••lkn~s f:lc~ b,1Ioe filS!
~....._ of woluntlfy _"1llCC prop..l
Tho PrlIll,.,lndlosUy
II.., pI'.'1IIlC ood.,n;uy 11~lscd of "!'P'O"1I111ld,. 61,J}S r1l'lm. .nlll saks of approx.lNU:ly
S:UOlall-.._Il,II99'eJl_es.US C~B",n".lll!(lnw......_""W1Qn'.) Tho'
11Id",try II • "',n,r",.." cllnll;b~lCl< 10 Iho ove<.n U S tconoG)' II"IOI'OU,. lhi'~ 11M
.IJo ll«II. f_ .0000"buIor-IOU....._ ....lInIaI "1Il"d-J (fQltd by U S lIWllf...,lIli..
,-lidlDb~u wd! A<CQrdal, 19'1oe lOXI To>:oes Rde_ In....,-,-~), Ihe 201 pIionI'~1 r"'5
'hll RllO<1«l '''llkr \loil P'<>l:J1m .d..",d 19 ",ililoa~ of 'Oli<: d ucall '0I.
~_ .. III oooc ~._ (bllpJhooww cp:o 1i'I.....LI1rilbll--\roOW.....se.. ., ) Hole dul IIM,,.oabco
""'11ldc5or11y I 202 ((MIlM _60.000, Ii""" lar~ 0ft00IClI1O reqoWoc 11\llcpllflJlll.~
Ih. v.5I ....mbc, of Un- r",nllS .000dcud.1M ..wi_Inl '''J*'! iI: ... doIIbI:
"pilia.ll, wF
1M plc.....1c.u ollhese srNIl aNI rIICdI.... 1UCd rlrlll, ....., ..... oflho pli... ,y _ .....Ion for
c~ Ihc pri".luld",..)' I$IIIc roxuoflllOsllllll,. I"I"U~( trOCll bol. p"'-- .....
$'Oticl" hu bc:c:.. rOl'~ on lat,rr linns. Similu1,. ,ae-d1 011CIl~_"-'
oqulM-..-d pc.:ro.-Iou ..._11, focue4 ........ ronns. Ow or,. P'l1Nf)'r_ is
,kil''''' IMIolllOplllu cof pc.:fOfrun« ...<;ed.1his l~or,aeardI.11\1 F.-u-, iI by
ib 1I.lI'lUc c~cl"siOllltJ 10 11 firms.
N~lnc'_ ,••uIJrorl' ..-.lnon·.eKUI,I(IO)' ,.. ,1;'11"".11>."" -""-'0.-.1 rhc pollllOl..-I""'T
Iu-.I w.co- ..~ pcrrllf1alllCe "'11:. leprd 10 air eoootlPoM, ...kI throup u'.oncClll
pollul.... conrllM ar l'Jopoiooo or l'.'1lCf _fxhll'ln, lcdIIooIoaies -.:l PfXbtel. Thuc;
pRrp'" 'e",elelll' ranee ol'lIlllllc,,,,. fllt a«ec" .., CI\'·lfOOIlIOCIII.IlrdII"tor. _-of.
ndill...al ""... Wldoo\II dtlulK. doe. eflwto KponetII. asnorlCMM .,"tSl_ orbQdo
public mil poi ,. 'dOUIen an<! ~'C won!>,. orcloa .........io. 10 bener lOIIdcno."" wItethu
.-d I_,hcu pl'OIQllOJ arc "";11110 .mpae:1 C* \Joe e:Il,itoot"""lIal pafonu,," (rf",iloI'••
li.""
1lw: qDIII~ ..,~ .... conoe. rl I JUl~ pond ..f$6S""""," ..\o .....-.:d 10 ,.".ei,-,te
;" .lCIicI of011 liM wnq'S ni~I..~ by lIlc !tIT SlaM Pri""'J llOlNJIoy C(lIIO' C1lIc
..-1 ....1a ...ed II)' 1....." ..1. sample of 10.)(10 ",,,,,en andp~ Kk.1Cd rroN dro DuoI.
and B'ldsIrttl d>.ubuo The ponpIe: _ doosn 10 rq:ftxnl U. ntld, of pnoll;"'J IfdInokrsia
Ind fi'm )'Ie. All fi , wi'h 20 or ,...... ...."...,.,•• _incJ.otle-d ifllhc """lilt (1flJIRr1 S.OOO)
18 ..sd.tion, SO%ofr , ...111. bet_ 10-.9 .,aplo)'UI1fllll Ij%o(tbe (,moJ ...-•• ,~
Dr kq M:l'C tanoSoWy ..lceJcol.) PMticlf*lll ....... atT...... iaecooI.\'tJ" _II II .....,. _«:11110
rt'~ul", ...nnw _eri,l. and. free 011-1...., clul Oul or'be S6S pllllU ilIll1cpuel, In print,..
p!lrJl participaled i11l11is pIl'licu _""y. Respawknts wac ulLcd Jo rqIIlI1dwu t_lcdp 01
wd pnuiwd _f...._of. noaba- orieol~...s10"0"'''' ICChaIeaIwiswa~.
A llulllbcl or tolllnIl vlriabla. JUdI u au, IJIII' of1CCtonoloaJ...1tl_...flI d.uoclliool.
etc wn-e abo IIICUUttIIi
In add.1OlI 10 !be_, 4Iu, ..'c NoIII""...III __aI _VIC...... idI .....llI:n.-.t ........
Illll\lJUS of icty ofltctweal ..~ prova,nJ. In orUrlO .11>.•• morc de,.,lcd
iIIs.-- 4ay to cb1 .....~0I~'...r.te ...pri.btl,...,. '* ...
dc'pdl cale 1I1d,. ..~ be: II. JmllF plU"" T1lc$c _t<ma., scn'C'd 10 II"" I3_C
iab 011 o)oc .,oeb and pr;actil:es of IIoe Ico:loAlut "'S&IIaN:. fl'1l""I''''...Id lilt llIUI!C,',
~ofltlcx~, llIa",.....'J_e~' laped nt "",cobol. or _es _'.lyPcd
lip 1"..cd'~lcl,. .Oc, Itw: 'lIl'fVloW in ordu 10 ,ct"in;oJ ""IC"lIltle infor....llon .. puUibk.
lbe WI)' '" w1",1t 111" "••N•....,llw ........10'=11 Ih( """uOl,ni(lIlaJ j"'ll'IO'l' III "n~ll pcll~." I~s
"""..... QYl:' _ PoIOt '1'10'"..hik ~l ..~~ "c,. '(~llI:d prj"",..il) IWcup
ope'II'" penn,". OVCTllpr It,. o:n...._ .....cmr:ies """'~""r 1tIOI.1u- 1'- ...., of
tkit 1ao1K_~~. Thu" ""('C ..,,,,,,,,,1 !>.Illc a, ... ItIpIiQrl, ,hll' 0110"" "'il poI;':r ritll.
~ bo:_ ""'7 ...... In, Vll-iblc.. -n -'-OOS_.-c'd 10 blwe I t....""1)0 ...",;r~
;~1 onlhe (n¥.-oorutoI Cant;llled III 1..," OOIIlJl'l'l'n(S<:Ioapo,. 200lJ
S«lIIDd. &lid pal\;aplI1lOlCC onopon..._, "IMd dlII Kl.lltlOll "''111100 lu,n, foX ....Ill
_-. Qwi'e simply, IImiIlIlNoIincUtJ 60 _ blve lhe rlNl,l<'11 or Icd"llesl melllllOc,lIftpl,.
....R'p1a1io&. 1\cn: _ • cc.ccn 1Ioal .........~Iu paf:a _I< ..... poU_ e-1Iu&
tqlllPI'VlIl for srnlll_lcu -'db"" ""'"Ted ofdO"., ~.ll~ ....I ofbollincn
lbac i5 ~ial.auoeh tIIII s"WOflllhil vkw. SmMllirnLJ. for eumplc. of\cn bek ril'!<.
bariaa upot.oI, lcdIIIally qtoalirocd~. Of 1OIlcquoe" eduaIcot .d wcI ....~
"""'itllOl:nl (Sdlmidl 1990).1l«_ o(lhcJ,e d,Sldvanl'tu. ICSC...1t JUU.srs lkM it ..-IOOIoIIe,
linas Iballoowe pal" eIoollml"''' .....I;nl anIII uc:eedl" '.I".1Of)' ,cqweOlClI'I, npetliU)
for " ~_ ofCOSllly_ .cc cv(ye.,.. 1911'. Ctul aN
lloJ*iu 2000; Dun, 81.,..... eo. aI. 2000) Delrl." ai, (2000l, fo.-Ullllpl•• all"'" It..1Illl<:O.I, ...
_.1 bic/Oct .." poIJutlt. IIbawna>I COU .~>.Icol .." onoaJlll".u. fN:lI1llc, J11I1"$l tltll
-..pl_c~""II whe. repiOltiolU.e eqoo;oI'I~ and ... roo"ed ...u
.-ld"'JO' finn•. In 'blt. ,illOllion, Q)'mlhelliu rtJUli f,o,n ;\l«'~lICd ,n _npll.1ICC el,l1;l1 per
-..,.,.. ........ _I ..... I..t< r...... MooOO\C,. tloe 1orF' fiulII "" .. 1d~1OIl'~ in
def.ndiooc *_""'J dllC .. pnIo:1 IepIlCWIlIOCCS."~ 10 of Ille l-OIIIll r......
Thtrol, "JOOLM- ofsmaU r...u W>.,_..-tr too __ly f« r.m... booIal",IM...-_ lloc
""lot of _ilorinllho ",~lll,udcof U toonp1lnie~ wlU""'l'lylOO hll:llind Idl1l1mllBlOli
~ dl>il~. 'dOtnU ld k Io<;ucd " ....dn-IO lid .. 'l>iuw u..11 Sor lhe
boock.w n,;1_1IhM 1Io~.,. _ r.,vlalotOU fo:rcllScd ooolarle, lin.. 0II0d. 10.
l"'re C.-1elll. ipon:d lOrI1>.ll., (onnJ
In lloe 19JOI. lIto "co,. I''''''' .,54lmllhon. ".ncd to ~h:I"~e Aol",,.,. ",."Iiled li1llls "."cd 1"
,cdtoc.1llelr pollut b<ne. -.. .......'_...1f"",,~ .•qioltoUI"li ,e>.loud 111M
col\eao....7 WIlli fiorml COlIN_we I oil"'ti<.MI npldlIoIO r1Ioc .... irooo_ ..ld~ 110 IuoIf<I
be,~ MlItClh'Cl. Irsm.11 fiunJ hod ,be ~0I1.'" ,nfoo,,,,",,,•• 11Ie,. rolll<ll<.lOPl ~11'h(lOl
prc..aoao. prlClICIrt-. 1\os~ .... ....,. ""lO'O>'C ...... ..,.;,001.....111 pc/roo-rnanc•. tlIIII.bo
_Ip'lhnr osoonc-' c{f",icao:) u"""l lloc ~C)' I"oblo... ""'" people lb~ was 1I0Io IIuII
f"fIlJ limp!) did not 1Ia.... .....,cu 10 ledlnicAi ,..formar;"" OIl pollwll<Jn ple""I,OI'I 1\1 diK"'II:t1
111 Roten~ 191), me firto au", of..,. di"""" procea II fk.o,.t ("Ill. aced 110 be upolC'l.
10 lIot: c..._ of tbc ""~",, Itc'-olol)' ......... .-l..-tin. uf il1 fllnl ..... f_,_
Wo"u6oadiuo.ifllhO'" I.....cf'". \II" _ or,lIc.l.I,1OI1'J pII/llOlotl orman, ror"",ltedull-cal
I~~ bodIlIllht 1JI"a1I- .... 1IIlddry Ic,d,. 1M IoIk IIdloold IIhcM
propanu _ "'- lhe.- _ f.... lilI,.., to~ llOI poIhotioe....,-.atioM
~,ltlo:.-eQ,d111ocy""belO ....thcxl~(USOAOlOOl).
M. m~II ofllleK dlM,io, u.umpli-.lhere ..... In apIoslOli 0(npelimeflill lochniul
UlllollnQI PfOIJ1Im.1I t!lclNliooIIl, ~1I111d kKllle."II, Thur. pnIIJlms were 4cllped to
1"0_c-.pl'- (for 1'- II".. IItII .-dal to C<>OI'lpIy) MId poI\uIiooI 'P"."nliollltvouP I
VII>CIyol~~~_.u.~"~~*Mic.II'__.-.d..-._~.""'__ 1"JlIIlI. fip" I OiIlli__oI_
~ tha.!-.: ut*d.,rifonlly for,.;run.
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Findinp
The .....1011 ,1ttUi1lS, It> ...... UkBI"'""~ prv.... bem ..k 10 W1_ the dil'l'.liall of
..........--..u,. apc:noI trdIooolotM1? 1a.,.....,.,..I~ '*C« MbdIO "'fI'OI'I ..
dcJrft It> lOiIidI • \'MICI, of~ ptOV\dcd usd\II ilI""-ioI 011ClI~1ly~
ta:Jmolottt! ItctplllldclOl''''CI'C P"'" I saIc of I to $,"';111 I IIIQIli(l.101 ucr.. II allod $
ltluninl u!Jemc:'y IdCrul, MIfI)' printell 'epD<1cd thall!1q6t> noI ~6cr lIIlelllli rNcnI
COVCtl\lllC"l p'OC""m. IIIIKrullOll'«I ofrn~i'_nl,1inro:r-rilla. As WI be scr"ln Tillie
I, lhe MOIlInI1uaoI"1 IOWCq 0(rn~ inf-..ciOli were iMkAd OIher IlOI'IF ....." .u
.....-.,..~I .. I,. and ..._c-.,
Me. SO
~ lA 121
..... ICfII 1.0 UJ
T..« _iItillOIl 1.9 IJ
FO\U>tII" So!g1ior! S ItI1 2.7 IJ1
0IlIu Prin\lln 1,4 1.1,
s...... s 1m 1.2 1.14
C_ 19 14
Su!c~ 1,6 .91
FrdrnlGcwrr-_ 1.$ .14
POTW lJ 61
Tobie I: UlCrlllncu of V"""", Typa ofOrpniUlioftl for f'n",'lin.lnroorullon (HI
F.n"';lonrnenulT~
Addil..... ..,..Ui(f1r1U~ fQlS lIrk7w Illd -'-c: 10)~ in 'lUI .tot"lId
" ....fQlll difftr..,..._ f..all!. 1-1""'prialcn. Cor -,Ic. _,t ..en IiktlylO IlIOd
p"l:f1\IIIeIII~ ItCMicaI usutMcc .....1__llilthu I••lln f...-. Larla
r""", Ilso n:porttd ~oIt1 _Mne.. of III po;IIentioi ;ft(onn.uoa _«1-.:1 licn,(iaolllly
hi~ '* t>fn4e usociolion. and IIIpplia... One upl....I1011 r"'lhi, illQl Iorlt' fom\ll hi,..,
I"e~ .........o;ct and _lIIOIc InYOl"'" wilh rrlde ltSoXillliO'llItld Olio." nol_k•• pvonl lbern
"""ct ..ora III pt>lCOO.i.l1OlRU oIinl'onnltioll. Tht rrllli(Ptlotip,loo'-e_...ll~e 1lClI.II
~ Vl'I:I dl Perc wIIcII allllIOlloI.lOr ..llIbn1IIip Md ..,i"l)' Ill •• U50Ci t.. Tal..
...... dIIl..ncr poiMttI. ... ..., 1ft !he _ ill MCCIofltonc po 6c
lcatllitdr 10 IIlld ..._U
W1Icn Isk~ abouI JPCCiroc ",pn'LlrlOll~ lldol pro~"k ,nform.lien .boul ~vI.onmmlil
Ice:lWIOkl';cl.Hm~ ••'U!lll,fUldlftJS eme•• lk_ q","u)II"'u po.t.ed: ~To "'l1li
clcl'ee bI'" thr fllllowill.lOUfon proYi6cd _f-.liollonNlbOll ,n"_IllIlly superior
~ (i...~ dIM killed 10 ........ ClIp\cnt_ 01._~..-if"'. YI*
~,)'!""Bee_ .... -.. asbnflllollllpoOO;rroc "'....Dl-., • '"flOIIdr-11_n:
p_ doc opt. ",-..c. lIwII", ...Cftow_liuwalhcpop.... For III ,.....~odoc.
IhIn dw: Gnpklc AN Tedlniclf F-.dItiOll lOATF). be<1l'l'ttII (Il< Ihlld 10 _ ""Ifof the
'ttpCllld.n\l rqlOl1Cd llllllhry "Cit unr.-mili ......1111 IIw OIpn'lIt;on in que.-loa. Thl' indil:llQ
I!IIl • "p;fiunl punnt••" ~f !I.e inlhlJl" ILl. no lnG....l.uJ., of llIe' en>4.__1prOI.1ft\I
..1flCd IpOClrally 10 IlIc:lr inchoJU)'. SccOIld, 0(1hc firnu r_~ill .. j," l!lese pnIIJamI, flOm
60 1Cl1.i% 01\)0& Iim:s filld the... II • _f\Il. Api... OAn " Ihc uo;cptoOII, ",III , n%
"""1hOIl dlcy 1ft DOt .. III 'lrtill Ualitc the l'inlli." prOlJUM Ii~ Ihc OAU llIe
..,.OI,.;UIioIIlkatit.-...soy ........ hobt>nccIQ~.Ir.'*k.I'l4
.. it • _1lIba OIpDiUlion .... ..uPllOI11I.M is ..-.II b<OIIW IhIn 1M od...~ SoopporMII by
•~p bclWCCn lho OATf, thc EP,,- U";wn'ry burlllcclw1lcal u';,jIln(e pro~ IlId
l!lc Ptinlin.lMwSl,ir:I orAIM.ie. (PIA). PtlEAC!IId I l_pri';II"y hip t$%offinns tnporod
lkII they Wl:re unflQlllilt witlllloc lltpni~lioft. Fill" IhoIIIlkIl werc (,milia..- willi il. hoo,nvrt. iI
"'111M orpnizlllion ~poncd 10 pnlYiik tbc tnOIl QlCfW i"r...-ioIa
~., 1.-.1 S...111 -
EPA. T«""..... 8u.Uu:J.' ........
on; Mtl-*_.. MEl'
--
PNEAC Tedlniell
(I) _.... m ....... OJ
_...
u..rllllliUar ",..
. 3M' 'In
""
,,%•. .., .
Ofl-ol... tw. ••tnoclr
,,,", ..c u.'" 2" ,.,. 14" It"
"" ""f ..,ta... I '" "" 64" "" "" ""." '" '" '" '" ""
""
."
'"
.
'" ""1~~r.J
'U"I' U"
'" '" '" ""
I U.s. EaW!(III-.1~ A&a'tJ. o.>ipl lOr Eaooil_ Ptoar-
2~ ,......IeoI'S~ iOIMI T«hoolov.~&--. Wop_.
) I'nlltcn. HMIOftII & ....._1 ANisuoocc e-n
Tablo 2. U,dill_ of SpearlC" OrpotUitICIN '" I'rlwidiolc ... b~
T~__
l~"ldl....-n.-l,..... _~.n'«coI~~ .to'd1linn1 did
nCIII"'-....-u- fuodallcdlDcal usi.....-:c~ ao ad. -..uor ,
F'i, •• _ ~ ..Ii _ (CIt..... I...1OnnaUO-. plO'OM!cd by lilac orpn'l'';'''' ,
-*AtIlolQy ~kwnI. As upq;Md t., _ pnn!(O". "Yn; JlflMlaM oflllw ,.,..,..."""....
~Jr-IIv,...._rIIl-...,ww/.-.....ira.c...~_~II" ..
_lpttIjks--" r_.boo"w~"_pt_",rfrts__,IWrpf_
~1tM1""'yp-- 1JN~jflf"')_"'-...p.""
ldhoohl$Y.~ ..--. JIUdy. Diet W,1rotrloIIl (l99'11llD ro-tlIlM~If'
...., IA"cly 10 '"' ""PflIoc.n.~'1OrS, Nod ace c .... as -.:q 01'cmJibie i.*--
rqlldiq MW 1~eJ.I:M1M::r IbM ao~nl audwIr.c~
I• .odll_ 10 CO'ec!ibili,'1 aad todIIIicaI ~Ky. U'''~I-.:lc& of t&c.IoftoIDt:7 ,.;"_ 1ft
'oa-.inaly poUIIioI. to I__pottuc.t of"Joc;ul capiur ill~ diffiuioll of ....
ttot'-'ol)' wit/U. i!ldlUlrk,.. Thl. "'ICarch placa: •~ foc:us oa llle ;""on- 01 pct-.l
r...m.,i",. profus:iMa1 nttworb, ud 1nISI1. tettina: fou 10_l.r~ III IldopIncw
l«'-IoJiu(founllli.199l; MI.... K_ nal. 2OO1;Adlcr 2002; MIcrMdK_20(1).
Sirlu all inllO"'I'\lOlt any mil'li: lltKauillly. tbc ilodI..iduaIl ,",hia a fltlll fceb. DOOoI fOf:lllColl
reW"orte_ oflri. Of hn lIttilllCk.l_d tbc idea(Ropm 19l1), Gi~ llIis 1lO~
hlfOl'llIl4ian flom pttf POUIl' ill Pmply _ a. -.. ",liJblc thtIlo <lCl'octt.
I';cpLa\OfY IOW'«IIIOI only opcnIIe witlllc.. 10(;'1~ bur .c even IC<:/I U • IOUKe of
cbn.n to tolIle flnn" Ahllou&h clwlsi/l' in lOme c:itdu. pwrmIClIl lsSl;1I fCce b)' _ fOfllll
u bcilll lloMilc 10 flfnll: (\.JodleY 199'), AI. rcsull, a.a,e rll1ll.lhll Pm! belp tbc -. MC
Ic.~ likcly lO 10 to IO"CmmellllpOll.,..ed. propwu. AJ aplIillcd br- pcrlOll from Ibc EPA
~U )'<111'''' Jrl d«ctrl~ froM.po rffill1fllO? ~pllaIt« fM"P"(I~. 1M" fOIl 'rf~ liJ.c,>, kI
Iw1>c 0 IItNrko/ "",IMome PNrIJe~,__10 C</INc '" 0IId '*0'* ,""II)'f111011 poIlllJlt»r
1N"Vtlllloft, Bill, V,.,II 'e got prollitru10" u,;", " _,~ litytN~Prep, • AIlM Il~C IcYCl
1Il0lMr prOlf1lll~.n el\Plalncd: ~F.Vt" ,''''''''' w'", ,,"rll _ tItt _.,.,pb'ory MCf/(ltl (q/
1M goHmllOfllfl, I III""" ." ... to_Qrldo\JNd OIl l/lel,'»"r, (prink"'} _ofNJJkoIlytJrfN;
l/Ie Mol,.,', .
willi u.tse Klbdl, ,:wcnunclll in"Ol"'CIlM'f11 OIl'lfUna IOc¥Olw: ~~in arc~ •
......>ma.1 willl MW~ toledlnical U1i5QbCC'. Thc.1t clforn."", Mea I\ockd b)'!he
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"OWl".,C<:<lpIlt~lNollhc COIIIbIftcd elM'OI\fIICtlU/ 1"I\*l or ...,..11 f....." can be "llI'flf:;llll.
uped.lly""," they ... 8Ql ClIlnlfOllitl. '011111_ M well u IM.er finN. Thh It 1'W'","'...ly
Il'IOC ill cqtaMl noIOftlIIISKCIOn - dry clcllliai. pIloeopro«Bml.1IIld pMl,nl- ~'"' 1CC1OIJ"C
6oau6alcd by tmall rltlllt~ \IN UId e..... ,."","'.Iy ,..c/)Ic...ric d>crnic~tstIKh 11
pcrdoolord!iylClll. til_-bt"" dlo:mic.1t, ud ~l&b Vocr_Iain IIId clclnla.lOI_ioPt.
0- of "'" '9P'ordla bria.... ilk) fOller lIOCIeued lnokwryJGo""'fIlIMDl
CODpaIlioa.~ rnlW: Ikallllcy.c aftao IIOt 'tlcwU Q __ gc;bbk _Clot
Ia*-iarr. _cUt~witll_ cmliblc -.ad.U irICk i.IIOQatiolu, an be
one...,.10 ilcrusc lbcit credibility. 'TN _ pntoroiMIIl tuonpe orlbiJ lIl"'" Pnalcts'
NIl~E.-._tUl Auil_ Ccnc«{tNEAC),. panrlCnhlp bc:twttalhe EPA. U"'CUI'y
lla.ICICIl«baieaI""t prop......(h~AN T«boeal Founcl-liorl (GAT11, MlClIhc
I'rialia&~01 Mw:nc.(l'lA). This~Wp low led 10 ....~1Itatd
4iuc-...ooo or• .ock QIItC cI prVIkd ... Yirko-beKd io*-'ooo produca,.Kpl-,. Pod
polkrdoa~ «ictlIcd Wt-fCl'llU. -'Cltot.", IIld ItlCmls III la:m-J Illd re~ory
npcm..1U ...... ewli<r the fll'OIIUI' .....~U>CI'~10 be lloc _ UKfllI_
IIlrir tlforu lOadapf _ COl C .. 11dal IcdtnoIoIiu
s-~ we 1bo~'''''JI''IIlC''' """'ft, .... JOWl_I ~op_
~Gi~_ ~ IUdiap. "'. -W '"'. v-i.a, WI)' IlICllCOW:afC"~
0(_~ The EtA Ocs>p f« Ea.-.- Plop..... (Of e--pk.
iIIJ ia~tupplicnio .sipif.- WI'( ill c~"",,_eIi__• iooronut>oa 1M
IIlcmrl1i"C rOf.''Wqof~iJM:I...... prw,al- One EPA off'rtiIl-.d
NIl~eo.MpIIr.i~ tOle;" fie .._, Ibooor.QI~
'cdDoIoIics..~ dlcyoAca lid< doc VOCIbubr)o .....ill.do I() 1\0,;, e__ 1I>c c~ .....
JtIPPIicn 1uo"C ..-..all)' JuPCf'lOl' I<~p.o poolfol_ Tn'oeaIl)'. it
anw_1ll.oI iuIocf 111! l..ned "" .... ukt bce. ....y Ife y linilcd 10 """IIOIY
~.__I MllcriIJ Safctr DMI s..au. W., wiI' hen COtIld_~ *ir
skillitalllilvu. pcotIdc INsUcIle$ 'o01IlI ,_r~OIO.1l it. cyes oflllc irwtInIo.,.
_c adi/Jk IIIoa ifjvJI COIhia, rr- • IO"Ct'llnl_ 1("«
AIloll>c:r ilDpxuaIlcssOOllllhlr rro- • .-II pr1oIcr'. ~ll""', tbc forI! k.cl oI'c.:.lCCtntl
-._c IIIlnllU.. lJaIiI r..... fttllUrllocr arc MIl iff IWIPf orbe>nt f........ ">ObI_ I)f
lel"l'OO"... 1bcy illl)'pralIy be _""",,,,10 _lo. .... IO""'~J*1'OU' 011 proactIw
"0111.010 pre", pIOJCcu, 1locfc" rccop.ilioa on "" pII'I 0( 'CC"aloll. ""cvcr, IIw if
J<Ull goqwwc:Iarc to,", iodllOcd lal'" .epb:lory (dol. iftnOvOl,"'" /lflPIOIdIeIlfC nccdcollO
~ t!II.l CllaIplWocc 1lf"OIJI'''''''' etr",iclll bodI fro.. IN JOCI'~"'"oI'lhcICP~ lIOld
""""alcd~I)'. Stili: ."....-1 U" ..,"', wilJ Icu l>udtel. Md l.Mw111ll1hc) c..._
dbd 10 rep1llc IIId~ dlc maf11111dc 0( IIUII rl/"" Monova, 1If'IO,~ blninClSf:I "e
"*,,idco'cd tbc C1f,I.ibc 0111", "_y and i1 ..... be pc:1"ically hC~"lO OvnbwOclllhar.
....idl ,.,..brion, lkIcr""c. lborc .., te\'C1'.1 P'O'V"'" amtVA.WI lie up",iJnc",i", ...'~ll
I/lcmIJC r_ or~II'IM" rOf' smd prinlrQ.
Art ilflll""Ulll~ oflhete ntW,.,w1lor)! inilialh~. is 11\II parlicip.lrm, fi,ms UIId..ify thclt
compIit.neo SlNUlW """"'''10 obIainin,l«hrnc;a! ulill~ rCll polllllion prewnUlIII
activiliCi. 1bc ~~JoClU Ettvironlll«ltalll,csulu !'rop_, (Of u,mplc.ll aKif·
ccnirlUliCIII~"''''"''' (gc IDIIU bulinUI. The P'O....'" corllll" of imlultJy lpC<:ific
Ilandanll ror .....U buiina.s, bII1 -.0 plTfIuII. TcchnNaI ..lillllI« i, pro_i1J.c4 10 Ii'" in 1(.
ccrtif.:Won lIIld cornplill'lU I, al~ lhrlllf,h ,evicwf)( M.lr-cudfiCllil)~ 11oo:1'1I\ "" IO!RC
i~lionl. 8y fll!'icip.lirI, in 1m pro","', woll ~rml.110 pin an Keell <Uutc 'I) pc\ln.;OII
plcVCIIlion IUhnolol)', ..11110Io01 lhe IIvCal or""",jllgc_1 '''Iul~lit>lo. N" .... lIarnJ>,Jhltc I~ 'IllS,,,p II a
lIlulli·mtlllia, ul(-<eniflCariorl "'Opul.i,ncd"" spull ",inlc", .ltlIou&l' ."cady n,uhlcd
....dilllll and IIIIC firms cu pari'oc;p.t" Inl~;"ISlcp and taka I.;lY1A111C "f tllicicncic I of Illc
.....hi"'lllcdia pcnnium,lJpc(i. ..u pan or LIM: pl0p"m la..""h, IINII p<inlcrt '"'ete p"cn rull
_ell)' rot pill bcha\'ior, coupled wilb auiltatOC" la OOIM-lnlO c.o",pillnce, W,lh lb. pucc of
lIIil'd INIIhU "larificalioa brinp, lhc: IlofI' il rttallflUr fin", .. ,II be morc IIkcly 10 Mo.k 0IIt
Icc:hrli<:aI tlISlJI.n« "'" poll",i... !lfc"",mlon
In Ihn plIpcf ....e liilClKscd ho.... ~\<eln"' •.,11 hOI .¥Ol-.l.ft I"" ....y il iftlerla......h .....11
blnlneu in jh. prinllnll in41l'''', Sinc. I"" mKl 1910·S.IM V S EII~it(lll"'.nI.1 !'ruC«C;"ft
.....ent:, Md Slatt 1e...1en.,.;lon"Ol:Olr.I ••nc'tl ...... ,t1~ 0111 _io{y Or~olllNlr}'P'~
.......~. ,nhnkllll(oonIIOOII ud d1teellDliWltC: W)0-' po/lulloo ,.0..",1_
lcc'"""vllilTun. j., "...11 tlllrlplMu. M ~"....,.1Idiod MAt oflllcS< tlrOotI is
lUI dIlTlIIioI is t-J'Cly ,sClol._II II)'-,:, ~~ l_lIbk.1tIc cdlsRy. AJ.
nDIcCI lit G:roW (2000. p.621) -n.. ..~ _ 10 be ... 4It'rulo. i•• protIka .-.
....... poky c..-lioralc woIlIljoIdicioG"'1of"f~ .......... ~
Thililudy JUOOIII rlIli 'here II" numefOU,l fKlOtI rlYl innlltlleC~ .obIlir, oflhi, infonulion
to .'lllllll,. rae-,llule pOllllliOll p"'""nli/lll l<\orJr;on in lilian «>ItlfI"";es. CQmpl~. lIIIIC<n.,nty.
1bI~ Ilio l/loc atelibil1l)' of lh<: infol'lNlliool. I fC'ICfal lid or In'lI~ IOWfMltnllfld
InOul"". Mid l..odi: 0( IUO..«I 10 .a:tSIIIloIIJIOCUli IIIis~ .h Iw: bomptftel die
.fl'CC:li_ 01'_ 0I'1I11t tl;lI'''IP'tlI'mti. We poftIOK\'Cl'II ....Y' i b::IIllol: EPA IIld
«hen .., eqoc.-i_lII'f\I,.i1h ..-.yt 10 .ot dlcK ptO/IJa__t tlfca; .
II it impolUlIIlO pt.« I qllallflCl OIIlloac lindilrcs- FilII. ,101: _y.<SUlII •• In>ted W) dIt
••tcIlf Iha fht.-pIe is ,,,,.tel. There _I bYI-..b,dariwlylaop priluq Gr_lIIlhc
WlIplC(i.. the popul-'i"" of I,..'tf firlllS ...., hl...... l.G IIIe_pIc lhan in lbe ,c.aI populou(>II)
lhoooih a lute prjnl., by flIII <kf,n'llon (i.e_. OVtf 100 t",plo)'", in this .... I)'IiI' i' lIm I wnall
ro,m by mOil iflndafd~.ll wu~ld be bdpful. lhcrefoo:. to iner.ue Ill< n~mbt< of smaJllif12l' in
dlt 1.11ftpl<-. 'illm 101)' Ibo be:.some ~....I OfRlfsc:lceti.ool iii" lalmlll of. "lied 1M( the
"""C)'. l( ..ylJlin~Ilo.....,'..... It .. ~kd)'lhM Ibc: "~-rbc lMtlyopl__.ulims ~
"'.I'nOWl:C'S IlId _e- _tell lalll.•lail& ulCfllll1 inro.-- ..~ fOIl e-..plcf...
.. JW\'q' Ife .... 1i~.1y 10 plfueipllt i. lICOIfl... adMfy. ThIs II IIfIt lOll)', ~.IllaI""
~ di:laoJltd Ia llIiI popet lie- orII,a&" all n.a. ",,",,-":sol
e••ir-.... IfIIfIlO"tflIC dlef lui, "".-red III .... ofdlaol: prop_ 101 a6iiIioa. _,
of Ihc:. prolfUls~ 1l1I'<:d II t-qltnmcllfl.1lIlI wen: _ III be: PIIfI ollle...iI\a pnlUlI.
A»ellln. Ihoc;t 11lt«"""'y 0111)' be poiUiblcaOtf....., can IoUlhe!cam... dw evokel r!WI
lhen' u$ll)'. (>Uf SUI....)' dkl tWli ()CW on Wlnplilll« Usill'nec, C'o'<ft choloih lbl is. pi or
"""" o(lh. po-o&l.ml.ll;, ..."Y likely ll1al ......mmcnl proctU'1 lie ""II'<' .rr«ti"" "lIS.IUfin•
.....u (If"'I Wltb o;()Inphlncc queltion •• IIII1U In ..h~1I c,edibilily II kn oI ... 1$llOC (allboofp
f... -.\ UMf can_ill be)
We _..a.t_~n~ 'or ~llIeet-ccs" f'I'IIo<T __ OIIOW tt$UIdl.
V,'Of1<IIlC "'lIII1llPPOcn. fOl UIIIlpk. -sd hel cnucM._ 10 _ e~o(
ICCllPleal HUlfancc PfVI1IIIII. 1utoIht, ~y duoI proa:r-. an onacuc llle .elc,,",- of....
inlOflnllion is 10 couple Ihnn ..illll1lOl'<' !oQl,...d ICC:MoloIY dc:1flDfIWIII1OnlI ~ pc..- li'IIlI,
in>'Ol,in"uppI~f1. For moll comp.onics, lry;nl OIJllhe ...... 1«lwology 01' RtlnH I P«f Ul;n& il
is I ,,,lIUlllcl' ift form'''1 In odopIion clccilion. M.ih<ldl 10 fll:ililile rlIe trill or '1IlhJ.~:iOllJ
",~I U~lIlIlI)' speed "" 11M: fale of adoprion (RoF'. 1911). A11tf1lt.l(...ly. 1<ChnolorY
dc1noNl•.IIiol1s II .. i8dcpa'lde1lt lcsIinl fao;ilily wi'h ,. "'iI:y 10 co-llOCl $idc-b7 We
_,*,KlIIlI oI ..le.....i..., i«MolocY" prGcnblc 10 ...... '" I ........, Cacilily. lIIa...-fao;e-
dt_a:~~ prop... tc.ICIIdICIs ro-.$'" "'- uJidled llIe
~1O.0IIIluct labII ofllol:i. 0"'11 JlIIU;'1 pitcc '"~ pI(lCaI
...... II I __of1I1IItn'" e.idc.:e- '" lbt .Ubility ofI _ kdIIoIoo IlIIl1cIf
ClpCfllf.iOll (8«1:ec. Q...., d II. 10(2).
AJ IliUt lho~a\ll.OctOlki (2000) olT~ a "'odel otl"" dil1'vJiorl pnl«1S. in whkb the primary
IUlIllalion, 10 c1ift'llIlon, II)' withlll (1flllI. Thi,lllualt lhat lbe tOle 0(10"'_'" may be even
bfaada' d\IrI flC~t.Min. illfllfWliol flow fiont "'IJpIicn tollUll_ oncdiUlJiu:4 pMfec..
,,*ciel .mcd -.rds~•• bunIan ....., ... .iusi .. cl'l'cc.ti'O'C.. nisI_~alto
-UCS" dIM _laniIs 10 jIOlblic polio, ho 11111 aru. A.oc dltrc __... (.0.1'"
• wtlidI poIlC)' 10 (pIrticuIM (JO'" 01.... policy .....cn) KNalIy dIMtc the
_...-cat pniChOtJ ofa r_
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.........
1\41... p, (l0Cl2) ·M.. ~el, b.. r....,hy lAd "\III. Th. ho",I.J~c tCOo'oon)' Md II", r"Me of
eapllah<lft: OIlMi'9li9p SsrclKl: 12(2). lIS.not.
.....Un.'. $..11{ It...... C11l nool) Tlot So. lifts! "'oW CSAo, 010 1101: ,\ole of
p«lfe~,.. 1t_\Itdct -...__1,..,,11 pIfICUla .efe « 10 dlc CIM oI'1Icnflt1ll1 Los
I\Icda. ManhlIlI 5c'1oooI 01 Buinni.
AIUct. P. S. -' S·W K_ (2002). "hili UfllIaI; I'ro:\peCI~for 1M'" COIICcpI" "e!kmy 01
MWlSlDcullhyjew 21(1) l7-.t0.
l.Icdct. M_. N. G<un.t1 •. (2002). "QpIi"'~"I1be ktn""'~f...turill' CleM'., PIOUU (011
~)'. "'*a.Wltdlc: Envir~·PoI!l!!!oftPrtneh!!!lBmsw 12(1): 11».109,
B~ T.1Id W~F.(200I)~.,Bar"en 10 loIIIIIIOII"rcvcnf_ •• SonaIl
8.-sscs. W_Maaac<_ ... Jl.ac.lfdlC......~ Jl.R·EOH. May, 111_
I>epar1_ of N_lII kt:$ow'cs. C1IunpaIcn. u...
Cn.... M. W.1Ad T. D.lIopl,i", (1000) The Impacl O( lteBulll(lf)'COI4S (/11 SlftIll Fio'1ns.
W;uhiali"" DC. orrICO of ....d.~'. U.S SIrIalI UauOl:SS AdtaiRl.1I111iol..
Dtu, T, J. R. L Br--. It aI (2OOll). "&"""-nuol t....b_ ill ......... 10 lhc f_ooo <II
...u ....baw..~ A ..puoIiute..--.....• JognaI p(&YDems!!lfl
fcMon!jcs"" MWS£!Jl(1!
FOIIM.IIII, J E. (199*).~III op;ul; A tc)' CftJIbltf of'"llOliJollon 'n "''''l1l:I: 1nII1f'IwIoloIY ~
In loyt:l\;QI in IUlJPilljgg,; ThRd' Coa"nlYf SU'lny fOI fsdn,1 Tccbuo!c:ar PoI!~y. L.M
I\taruc"",b IIId J. Ktllo' ltd'). Cll1\brid••• MITPot"· 14·111
0."... C, A. (1"1). "'-"0,..... &...-orwMfItIITCI(~ io ....1MOI_'... I·...""· rae k,*
.,(~..... JlW)l)n:is Ttt~MonMw...mm ..... I'I!I'" Caril1dI.,MIT
Gaosb. P A. (1000) .Modth: oI,••~ Iliff...... • IhgMrl! Cphey 29: 60).41)
Ro£Ctl. E. M (t9Sl). Riff,11M qf!nngn!i~"Il New YOIII<.l1lt FlOe l>t~n.
Sthapel. M. (2002). "Thc dllllo..p or.n"_lI4IllC~tyandsu.. lIiNblc
~ 1.ep6cM_ for SME. iIlld_~ ICadcaics.R" RMtiaI Owl", in ,Ios
Wqrld"WjllSMEISsorQa@ U.Ft~. H.J nc...... T. Vokl)'lId W. Wdla Sf
0aIlal. S...iwd.... k_tl« $I G111tn: ns-l.t
Sdllllidl. KAt. (1990). "'The- iIooo.....i .....it.. oIwll1 ..,.I1flCIIl>Wll-Ill.td CIlIC'P'lI<l • 12IIulIl
pr Smlll DVliocu MwUmtDl 21( I): 6U9.
V.tal SI.IfCl Gova"1IICI11 A._ill. OffICO (US 0 ....0) (2001} EPS Should SttcO,tbtl iu
EIJom 10 M.-n'" EtICooIf•• P'oIhIIOlI !'fe-'iClItiolI. hpMlOeo.,r........1~
(iA().OI·m. W.-.-,OC.
v....... P. C.(19I7) .$Inctw'Il bill .. ttloblofylawmfOlC-CllC1ll 1\c t:lWo(lbf: U.S.
(a.II_11II l'roltctiotl .........Y.. Soc,,1 Pxpbk!U l4{ot); )10.1.44.
